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Abstract

Research notes on Crops.

1 Problem Definition

Suppose there are C classes, we encode yi by an

indicator vector pi =







pi,1

...

pi,C






, in which pi,j ∈ {0, 1}.

For example, if there are four classes, then the indicator

vector









1
0
0
0









represents the corrsponding label yi as the

1st class, while









0
0
0
1









as the 4th class.

The Crops Problem is defined as follows:

Input:

For High Res,

xhi
t,i =







x1

...

xd







in which

t ∈ thi = {thi
1

, . . . , thi
nhi

}

For Low Res,

zlow
t =







z1

...

zd







in which

t ∈ tlow = {tlow
1

, . . . , tlow
nlow

}

Knowledge:

For class c, at time t, the ideal value of high res feature is:

ϕhi
t,c =







ϕ1

...

ϕd







So we have:

Φhi
t = [ϕhi

t,1|ϕ
hi
t,2 · · · |ϕ

hi
t,c]

Similarly, for class c, at time t, the ideal value of low res

feature is:

ϕlow
t,c =







ϕ1

...

ϕd







So we have:

Φlow
t = [ϕlow

t,1 |ϕlow
t,2 · · · |ϕlow

t,c ]

Objective:

min
pi∈{0,1}C ,i=1...n

n
∑

i=1

∑

t∈thi

‖xhi
t,i−Φhi

t pi‖
2+α

∑

t∈tlow

‖zlow
t −

1

n

n
∑

i=1

Φlow
t pi‖

2

s.t.
C

∑

j=1

pi,j = 1

in which α is a control parameter.

(Zhu et al., 2008)
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